Introduction
Lactation in macropodid marsupials differs in several interesting aspects from lactation in most eutherian mammals. Firstly, a preceding pregnancy is not necessary for the establishment of lactation in macropodids: the hormonal changes of the oestrous cycle are sufficient to prepare the glands for a normal lactation, which will ensue provided a sucking stimulus is applied to the gland at the correct stage of the cycle (Sharman & Calaby, 1964) . Also, the four mammary glands of a macropodid may differentiate independently. Two glands may be concurrently producing milks of differing compositions (Griffiths, Mclntosh & Leckie, 1972) . A further difference between the patterns of macropodid and eutherian lactation is in the timing of events. In eutherians the mammary glands develop during pregnancy and lactation begins at, or soon after, birth. Maximum yields are reached early in the lactation cycle and the composition of post-colostrum milk does not change greatly within those species studied (Schmidt, 1971; Jenness, 1974) . Macropodid neonates weigh <1 g at birth, and although the lactation starts at or soon after parturition, maximum production is reached only after some months as the pouch young grows slowly. The composition of the milk also changes markedly, both qualitatively and quantitatively, during lactation (Messer & Green, 1979; Green, Newgrain & Merchant, 1980) . colony the gestation period is 26-9 ± 0-56 days (Young & Renfree, 1979 (Green et al, 1980) . The structure of the mammary glands of a marsupial has only been examined previously in any detail in one macropodid and one dasyurid species: the red kangaroo (Macropus rufus) (Griffiths et al, 1972) 1, 2, 5, 7, 16-30, 40-60, 60-100, 130-180, 190-270 Fig. 9 ).
The average diameter of the alveoli measured increased gradually during pregnancy. As lactation began a further increase in diameter occurred, due, at least in part, to the opening of the lumina and their filling with secretion. In late lactation, when the output of the gland was maximal, the alveolar diameters were much increased (Text- fig. 2 Fig. 4 . Section of a non-sucked gland from the same animal as in Fig. 3 Fig. 4 ). Ducts and alveoli in both glands contained secretion and cells, although in the non-sucked glands the secretion accumulated and more cells were present. By Day 7, however, regressive changes were evident in the non-sucked glands: the lobular structure became less distinct and the gland appeared more homogeneous. Alveolar cells were tall cuboidal. Secretory material in the ducts and alveoli was reduced (PI. 2, Figs 5 and 6 ). This regression continued through early lactation. Differentiated alveolar cells were gradually reduced in number. In a specimen at 57 days the non-sucked glands had a quiescent appearance similar to that in the anoestrous adult (PI. 2, Fig. 8 ).
Involution
After weaning or death of the young, the lactating gland regressed. The alveoli collapsed losing their spherical outline. Some of the alveolar cells were retained and persisted into the resting stage, but others underwent necrosis and were lost, presumably by lysis or expulsion from the alveolus (Hollman, 1974) . The connective tissue appeared hypercellular, probably due to migration into the gland of cells which are involved in lysis, e.g. macrophages (PI. 3, Fig. 11 ).
In the regressing gland a brown pigment appeared which stained positively with Perl's Prussian Blue stain. The pigment appeared to be located within the cytoplasm of macrophages (PI. 3, Fig.  12 ), and was presumably haemosiderin.
Involution eventually resulted in a gland with a large volume of stroma and a few small alveoli containing cells with reduced cytoplasmic volume.
Discussion
This study shows that the mammary glands of tammar wallabies differentiate during pregnancy in preparation for lactation. Secretory activity begins around the time of parturition. Similar development of the mammary glands has been reported in non-pregnant tammars (Ward, 1980) . Secretory material was observed in the glands of a non-pregnant animal 27 days after removal of pouch young. These histological similarities are not surprising, since in the red kangaroo a preceding pregnancy is unnecessary for the establishment of lactation (Sharman & Calaby, 1964) . In most macropodids the entire gestation occurs within the length of one oestrous cycle (Tyndale-Biscoe et al, 1974) . The luteal phase of the cycle is not prolonged by pregnancy, and plasma progesterone levels in pregnant and non-pregnant cyclic tammars are similar (Lemon, 1972) . O'Donoghue (1912) also found a histological similarity between the mammary glands of pregnant and pseudopregnant native cats. In a few eutherians, such as the dog and the ferret, mammary development and sometimes milk production may follow a non-fertile cycle (Anderson, 1974; Forsyth & Hayden, 1977; Short, 1977) .
In the tammar and other macropodids, the non-sucked glands regress to a quiescent state while the single lactating gland continues to develop. The failure to remove milk products in the non-sucked glands is probably important in this regression, as it is in eutherians. The sucking stimulus (and concomitant release of lactogenic hormones) is unable to maintain lactation indefinitely without the removal of secretory products (Schmidt, 1971 (Cowie, Forsyth & Hart, 1980) . O'Donoghue (1912) The pattern of mammary gland growth and development in the the tammar is similar to that of the red kangaroo (Griffiths et al, 1972) , and is probably representative of all macropodids.
